TWO FIQUREB IPiana, G. P. : Osservnaioni compamtive intorno alla struttura delle ultime Mem. della Accad. delle Sci. dell, Istituto diramazioni delle arterie pulmonari. di Bologna. 8. IV. Tome 1, 1880, pp. 417-420. *Previously noted by H. Miiller and by Ranvier; cf. Piana. 'Journ.
Pianal was the first to describe a discontinuous ar segmented musculature in the final ramifications of the pulmonary arteries (arterioles) of certain mammals. This condition is most pronounced in the ox. Here the tunica media consists of successive rings of smooth muscle connect.ed by thin interannular spiral bands of similar muscle2 ( fig. 1) . A like condition is said to obtain in the calf, pig, and sheep, but of very much lesser degree. In man, horse, cat, dog, and rabbit the pulmonary arteries are said to have the same structure as the arteries of other parts of the body, ie., their musculature is continuous.
While engaged upon a microscopic study of the lung of the guinea-pig, with a view to discovering some anatomic bwis for the unique occurrence in this form of acute anaphylactic death, Schultz and Jordan3 discovered a very pronounced segmented condition of the musculature of the pulmonary arteries. While this condition, peculiar to guinea-pig as far as was then known, was recognized as a possible contributory factor in the production of the immediate anaphylactic reaction, certain anatomic conditions of the secondary and tertiary bronchi were regarded aa the primary factors. It seems probable, howevsr, that the relatively thick and segmented musculature of the pulmonary arteries is of more importance in this connection than was formerly supposed.
ComRared with the illustrations of Piana for the ox, the muscle segments of the pulmonaiy arteries of the guinea-pig are much thicker. Nor are they separated one from the other by as wide intervals; nor are they connected by spiral muscle bands. x 75.
x 100.
The muscle segments are spherical or oval (longer and shorter) bodies endrcling the vessel lumen. They consist of circularly disposed muscle fibers. The small interval between two segments is formed by a thin layer of circu.larly disposed smooth muscle fibers continuous with the inner layer of the segments. Moreover, contra,ty to Piana's observations, according to which the metameric condition of the musculature of the pulmonary arteries of the ox, sheep and pig is confined to the terminal ramifications, in the guinea-pig this condition obtains as far as the root of the lung, but in progressively less degree.
A study of the pulmonary arteries of the mouse reveals the fact that here the tunica media (muscularis) is thin and continuous. The same is true also with respect to the bat and chipmunk.
In the lung of the opossum conditicms respecting the pulmonary arteries are identical with those in the lung of the guinea-pig, except that the segments are somewhat longer, a condition probably incidental to the somewhat coarser structure of the lung as a whole. Here, as in the guinea-pig, the muscle segments are relatively very thick, consisting of circularly disposed smooth muscle fibars; the intersegmental spaces are very narrow and lack the spiral muscle bands characteristic of the ox, but are spanned by a thin layer of smooth musclr:; and the segmented condition persists in a decreasing degree to the root of the lung. In both gujnea-pig and opossum the arteriole resembles a string of muscle beads. Peripheral to the muscle szgments or 'beads' is a tunica adventitia of approximately half the width of the discontinuous musculature.
In view of the extensive use of guinea-pigs for physiologic work it seemed important to call special attention to the peculiar con-.dition of the musculature of the pdlmonary arteries. respiratory phenomena, under various experimental or pathologic conditions, may find a partial explanation in a constriction of this musculature, causing a more or less complete occlusion of tlhe lumen and consequent rapid or gradual asphyxia. Piana regarded the muscle segments as a mechanism for regul a h g or 'moderating' the velocity of the current of the blood Certain.
passing to the capillary network of the pulmonary alveoli. It is obviou,s, however, that this anatomic condition is not essential since many mammals lack it. It seems a real disadvantage since any vaso-constricting agent may produce death.
It is an interesting fact that this condition, as far as is known, is limited to the lower mammals; and it becomes progressively less as we ascend in the scale (opossu,m, guinea-pig-Jordan; ox, sheep, pig-Piana) and is entirely wanting in the higher forms (horse, cat, dog, man, rabbit-Piana; mouse, bat, chipmunk-Jordan) .
The condition would thus seem to be a primitive one, perhaps lost by process of natural selection in the evolution of higher forms. It is also an interesting fact that, as far as has been fully tested, acute anaphylactic death cannot be produced in those animals that lack the condition (e.g., dog, cat, rabbit, mouse), whereas sensitized4 guinea-pigs, which possess it in an extreme degree of development, succumb (by asphyxia) t o a proper second injection of horse serum in from three t o five minutes.
If this surmise of a close relationship between an unusually thick and discontinuous musculature of the pulmonary arteries and the immediate reaction of anaphylaxis is correct, the opossum should furnish a good object for the further study of the phenomenon of anaphylaxis.
'The initial dose of horse serum renders the smooth muscle generally hypersensitive to a second injection-Schultz : Journ. Pharm. and Exp. Therap., vol. 1, no. 5.
